Experimental

General Experimental
All reactions and manipulations were carried out under a protective argon atmosphere using either standard Schlenk techniques or a glove box. All solvents were dried over Na/benzophenone and freshly distilled prior to use. n BuLi (1.6 M in hexanes) was purchased from Aldrich and used as received. TMP(H) was purchased from Merck and stored over 4Å molecular sieves. TMEDA and PMDETA were distilled over CaH 2 and stored over 4Å molecular sieves prior to use. n BuNa [1] and KCH 2 SiMe 3 [2] were prepared by literature methods.
NMR spectra were recorded on a Bruker AV400 MHz spectrometer operating at 400. Crystallographic data was collected at 123(2)K on Oxford Diffraction instruments using either Cu Kα (λ = 1.54180Å, 2) or Mo Kα ( λ = 0.71073Å, 3-8) radiation.
Structures were solved using SHELXS-97 and refined to convergence against F 2 against all independent reflections by the full-matrix least-squares method using the SHELXL-97 program. [3] Refining a model for 3 was complicated by Li and Na atoms sharing sites (mutual substitution disorder). For each crystallographically independent metal site, the Li and Na sofs were refined with the total occupancy of Li + Na set to 1 and the Li/Na pair constrained to have equal atomic coordinates and anisotropic displacement parameters (EXYZ & EADP). This gave an overall Li:Na ratio of 57:43 -in line with the results of other characterisation. Due to the size difference between
Li and Na, the ligand positions were also disordered. Due to lack of observed data, this was only modelled where a significant change in ligand position was observed. Table S1 Crystallographic data and refinement details for compounds 2-8.
DFT Calculations
Energetics of Li/Na TMEDA system: 
